Dual-signal amplification strategy for ultrasensitive chemiluminescence detection of PDGF-BB in capillary electrophoresis.
Many efforts have been made toward the achievement of high sensitivity in capillary electrophoresis coupled with chemiluminescence detection (CE-CL). This work describes a novel dual-signal amplification strategy for highly specific and ultrasensitive CL detection of human platelet-derived growth factor-BB (PDGF-BB) using both aptamer and horseradish peroxidase (HRP) modified gold nanoparticles (HRP-AuNPs-aptamer) as nanoprobes in CE. Both AuNPs and HRP in the nanoprobes could amplify the CL signals in the luminol-H2 O2 CL system, owing to the excellent catalytic behavior of AuNPs and HRP in the CL system. Meanwhile, the high affinity of aptamer modified on the AuNPs allows detection with high specificity. As proof-of-concept, the proposed method was employed to quantify the concentration of PDGF-BB from 0.50 to 250 fm with a detection limit of 0.21 fm. The applicability of the assay was further demonstrated in the analysis of PDGF-BB in human serum samples with acceptable accuracy and reliability. The result of this study exhibits distinct advantages, such as high sensitivity, good specificity, simplicity, and very small sample consumption. The good performances of the proposed strategy provide a powerful avenue for ultrasensitive detection of rare proteins in biological sample, showing great promise in biochemical analysis.